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Abstract 



ThL ™ ^ le semicondu dor memory recovers vanat.on in the threshold of a memory cell due to disturbance related to a word line 
The nonvolat e memory cont.nuously performs many writing operations without carrying out single-sector erasinq after each 
^operation;, performing the additional writing operations quicker than the usuafwriting cp^fkm^d^tffi^^ n 
imposed on software for use in additional writing. The data stored in a designated sector is read out before beinq saved Jn a 

^hJZ *u ft i f SeC i°/ iS S .u bieCled to *fl | « e *«' erasi "3 when a predetermined command is given Then write 
expected value data is formed from the saved data and data to be additionally written, completing the writing operation 
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(57) [Sfi] 

[ISM] ^3l5CD7 7>vi>i^^ 'JT*i&ilD»a^^fr^ 
•^-b ^12 Hz £ * ■&^a^lfe*Hi L T Hj * * © 




[ff*31] b*V^tt«£E0»ltt*k»2tt«fcfc 

±9t*ffi£f3Mih£fflgt©;*^ y-fe;i/fc, buKS»o^ 

* 'J -b;i/©n > h u-)W- \- izmmhZ 7- H«t 

Sft£ffH^t£oTjiuBa«iSt©.X ^ U -b;!/©r$£:}3 «fctF 
«&*©I)#£F;r£©^JJMo TWItS *>-^ >it 
£<j£;t fc^Fff ^ft^t ^ U ? AT & oT, 

»>-^>if©g{t£ii5i3#^i:bT, ffia©/^ 1 ; 10 
-b;b© bgV>{(MiJE£-j&bT31? lttJKtgfb^-itsfi 
i3Y> Ht> migSIS^©/ y -tr;i/© 9 ^ b g WSS 

ClSsRiM 2 ] iuBBytyTW li, HuBBffig&C^y 

ituIB}**©^ y -feMi, bgWMffiA'fg 1 

1 / * U -fe;upi:lg 2 ytnt&zm 2 ^ y -tr;i/» 

i!ul3ffr^ i: b T iito^ii^ 3 v > \t ifi a^j $ ft £ ^ 
fuHS^fflXt U -fe;i/© L § V 1 ttHEE 2; Suf 3^ 2 «<i#> 
£35 1 ttf§©mflE;#fSl^H$ bT^fba^SSS I.©*? 
f^t, 30 
fiu 8BSB 1 / * -b im<p 5 * B5I3Am^Sffi-P^ A* $ 
ft & ^— * (' J; -o TMiRZ ftfc A ^ <) -feMO b & V 

&© b * Wi»E 2 -*tJB 1 * % m 2 ©X 5=- y 7- i: , 

^ 'J i/7.=rb,« 

* U -fe;i/p© L&OffiMtffHU fiulB^ 1 KAB^guSBflS 2 
tt3Bfc©rac ? 3 i: t -5 If ^Jl 2 £!3«© 
^HffSti/ty i/X^Ao 40 

* ') H*;i/© CSg 2 «E#WiD;*fta J; 0 

U 

HUlBilflntt&^vV FtfA^ft&iig©^!.*^ 

rT*i±, 1 mtE ^EMrnrs 1 1 & 

t > mWfeSm* * y -fe^o v -7,\z%2 see A s Md £ 
ft3J;-5fcR£U 

Bui3H2x^>v7"Tii, ^iay-i«»t»3affi*eiip 50 
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1-5 i: t CI583aK*nfcHJ!3!e 1 * * ') 

tfrnffa^ * 'J -fr ;b© v -7. tCMiRXltem 4 Sffi^EPto^ 

huIBSS 1 >^ ^©iliay- F&fcmiSBtB 1 SjEASEpip 

i:> B5Ea»©7 J -^IRC|S^$n5aa©-b>^7>y. 
■H9aail8ft©'7 s — ^HfclS^*ii5AUl*iB? 

S5B31fiS(©^ t U -fe;H±, b § v^^^S£EA s ^ 1 tt^Cfe 
5^ l / y -ir;nff i:* 2 ttJBCfe 5* z/ty 

h5I3->— ?>V-&, 

t5B3«&©-b>^5^^iHigs©'en^en{c, siiiaAtB^ 

iB^A^AiJ^tlfetfii^T 1 -^ 1 ©^ 

13-b ^^giEgt^snfeHuiaftii^-^ t© 

tuBB^-^ s fiusa-fe 5 ^E.fsti fi^f b £ s H3a3 
fflSc©^ U -b ;u© b g v^ffimff 4 fiuiasi 2 jrjb *> e> ^ 

1 ttSS©SEE*(6i^-S bt^YbS#5® 3 ©^^ 7" 

gBa^a^T 1 -^ t <t o ratR^ns / ^ y -b;i/© b 
■r 5 t s^ra t -r 5 at*a 1 c uww^n^t* t y 

t y *;i/»© bgufi»Ef±s 8513^ 1 tt^fcB5I3^ 2 

tt^h©Bat ^ ii^^htiSitsRii 5 1§3®© 

nv> KA^^^^U fua33-r> KA^jig^tA* 
^ns^t^oTfJlBlfia©/ ^ y -fe;!/©^** J;v 
»a^©^II^$iOT1-Sv-^>1fi:&{ix., hu33>— 
^r>-y-©g|j-?>Huia^t (±, fflgif©^ t'JtiKOUg 
l^flSE & bT ^ 1 ttffiC ? * S SSri v > F 

Hi)E«a©/ * y -b^©^ *. b z^mmmftm 1 « 
ss t ft s ^ ^ y -tewpn < t & — o §as?w t $ 2 « 
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mlWML<t>* : tmz)\<<Do%. b§^fitSE#^l$!i 
E#3S 2 3 p< t U -b^/ftfg 2 ^ ^ y -fe;upi:-r 

mia^2ttJBK:l-5tfc*C, 1913*2^ 'J -fe;i/»© 

^ v 7*mi9tzz t *&mt-t summit* * y v 

* U -b;bp© b § ^ffigjBE&flilBSS 1 ttJBfclJBBSr 2 tt 

^t©p^fc$ti5©i:Mff lx, msm ±jm 

(DA -t 'J tAttf© b § Wt«E#iiuf3« 2 ttJB* ^SB 

«s 7 tiam© *»3m* * y ~>*t-a. 

J;5tf«£lBti1- 6Mfc©^ U-tr^h, fiygajfia®^ 20 
^ 'J -fe;i/©n > h n-;i/^- |- CiS^fts 9- b'Ut 
SfrTS^yru-r k, 

3 x-> KA^SfiR^WU Sliie^vv KAftSSff ICA:*; 
$ ns^tfo ThubBS^©/ t U -tr;i/©?gfi43 itf 

tuB3->— if >-^©Sft5B-IgB^C(±, 

fiiamaffl^^ >j -fe;i/© l gvtt®E£HS brs i 
Buiaasc©^^ tg-sixs ntz m utu 30 

■b^«f©b*V^«[«flE*8SE*2ttJBC|EfllS-H-Sfc«) 

aula 1 ?- Fi!|fc:?g 2 SE£Ep*n -fS^JII^trSg 1 « 

*>m i.ttfi8©s£E*rat*ft?-rs&i&tHiia!7- ks 

t^lSE^EHJdPbfc^fc, fifa^©^ 'J 

* n-53IfK£ft£fg 2 € U -fe;i/g¥© b § WMEE£itu 

ia$ 2ttjntafb$**fci&tg9Bi?-mcse2 «e 

ifci^fc-rs^flwstt^^y^^A. 40 
twsRii lo] iaa?B*3-7> h-c*^Ti53asB i s 

Titular i mmmm^nmrsx d 

t Ifi^Ril 1 1 ] Hi tan 1 n v > y Hfr £ ft, 

Htjiay- Fnatae 1 nEOTMn^tiso^ fji3$s 1 * * 

U -fc;U8¥©8 !5 ©y * U -fe;u© b § l^ttHu Hufa^ 1 
!8* 6 * 2 «!6©«E#fl C £fb £ g It 5 c: ^ k 

■t sai^ii i o caa*©*jwsit* t y s^^a. 
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l t)i»3?> P^a^bTHfrT-tSiaiSJ; t)t»^ 

- 1 *«f«fr«fflf*s 9 tBBfi©^ * y ^ 

it *s i fl©*«flca«±fcjBjss*nfci|&j|cft^R-efc4 

- k ttz> mmn 1 ~ 1 2 1 laiio^w^tt^ 

'J '>Z.9-l>o 

[ffi>&m 1 4 ] MBB^ ^ 'J 7" V -i * s 1 ffl©*aSf*:affi 

>-y-*jfiii©^#^s«±{c:jf$fiK^nfc#«wjf(i^ y 

C^^n, «»©BJH*»(*:^ * 'J^^T-hmilB^^; 

ii:S1?ai:1-S»*®l~l 2tgBf4©^»^tt^^ 
'J v^t-A. 

[«#«i5] fjBa^-^r>-9-{i, Huia^t^-r 

*kf5lt*S 1 ~ 1 4 CfBttO^IWSttX* y 

A. 

lEECAt) WfR&aatf-r 5«i!c©y ^ y-fe;i/ 1, nv> 
K t^o T huI3^»©^ * 'J -b;i/*« A«ffi*i tf»a 

nu!33x'> K©cfiffl lot J;-3tHligB^— ^>-y-(i, h5 

ia^i(©y ^ y -t;i/© b § v>fitaBE*-ffi bTRif^ffi 
ci-5feto©;6iwh, fius3i-3©3-7> h**s#t*&?n5 
iHjt*a^tt^T-;io-3ty ^y-fe^-t^fjia 1 -0©^ 

v > H dsftt^^ fi fc&tmiB««©* * 'J -fe^©*©31 

K^nt^^< fc^ i-jw^e y-fe;uc^-r-§.*a^a& 
y„ 

[IfsRJl 1 7 ] ii38ffi»©^ ^ -J -b;i/©&^l±, WJSS 

-r s -7 - b*nt mmztir z t z^m t -r s w^ii 
1 6 trtaf4©^fl?^tt*zif*p( ^ y . 

-^l/^^tli, bSI31-3©=iv> b'ASffi^^tife 

$ntz'j>tji<. t & io©/ty-b;i/t*gasti2>^§ 
r-^ts^^t, mmmiRztitzv- vGtm&tfti 

y = 

[W^iH9] Bul3^©y^y-fe;i/©^^(i, bg- 
mfg3lo©nv>h-tfttj&$^53i:t:«to-C, I5IB 1 
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ocd 3 v > k $ ft § m c*&#ttare & o fc y ^ 

y H:^© USlMMttEttiffi* 1 ^mtwiM^ 2 ttffi© 
ffl t $ ft 5 c fc -T 2 ifsRJS 1 8 fc: EKc^jf m 

[»>RJH2 0] iiu!affiS©^y*;i/©&^fct, b£ 

t§«>i^tt^i:?ft, 

d t 1- S 1 8 C 10 

[0 0 0 1] 

[$8U8©B-f at£ffi#»l -©IgH^H:, •#«H*I2tt^e 

[0 0 0 2] 20 
[ft*©&^] ^yS/jL^'/Bu 3>hD-;i/^- 

(MOSFET) -CUSV^filSffiSfgatUTBBflifS 

a ^Jf^ttlBtt*?© Y\"< >«£ES0!l*.lf 5 V 
WHO fcU 3>hn-;i/^-hCG^g^$ftfe 
y-KI^IM-lOVCtSCtfcJ;!)^ 7P~f 
-f >y^- h F G frt.nim: Y >S«KSI§ifelr* 30 

t, ugv^fltfKESiav^ttJB (na "o" ) t-rs. 

-5VCU □>ho-y-hCGS10VO,t^|i 

Tb£W6£S^tts§i (SbS "1" ) Clftti 
5, lo©^ >)-bMZ 1 v h©?-^&sHtt^#a 

[0 0 0 3] 

•Jfcts -*©9-K^t^©^U^;u©;3> hp- 40 

t it, ^ imiL#^ft^ft©i!jfK--F 

ttMC-T 3ffii&© / ^ U -fc;Mott bT IflKftfJ £>ft s o 
Z.oy&mt.iz'JVmtLX'rttoti, m.moA ^ y H?;u©5 

[0 0 0 4] ta^tt, -a«Sfe(f&otH2 
0 (a) ©J;-5t b£Wi£iS< bt*^ L§lMiS£ 50 
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o £TZ / ^ 'J -tz;i/#»iK5*n& 7- K Sfc: - 1 
0 V&EMnb h*W >C5 V, V-XtTO V&EPJDbT 
fr&5 «t5 tLTVfe,, dftfc<toT, ft&^fj&o 
fe^* U-b;i/©Lf V^tli, H20 (b) ©JcSfcoj 

&fc>ftftvio£ D Ugv^&TIf 'J -b;i/© f>* u 

-K«a*ttat-f SflbOX^ 'J-b;i/©^- hCtt- 1 0 

vcid^A^^affiASMD^ftsfe^ b£^<g#fit 
;u©b£WMffi£(*#gftt-3;it#3£bW ^ 

V^a©^b^eC5c i©SS U<^V^btV^^i«JE© 

if7-h*f«ta£EA J EpJn$ftsci:lcj:-oT 

[0 0 0 5] ±ia© , 7-KT-V^^-^t <fc !), -fc^* 
#ffi©^ * 'J Hz;H±-JS«A&ff tj-rt»a»*» !) £ 
Uf d^tiiBlf^feot,, '©«^$, E12 0 (c) 
*»6 (f) t/^to *fflCHb»7-K«.KBSR£ii54fc 

ju©bg^faj±-r^-rft*)iSiv.^*L/^;L'i;^-5 (02 

0 (a) ) o *CtfiA^^ffV\ fS/EC/^U-tr^Cb 
&t,M»^3ifK«t*ji^tt^t-fS (H.2 0 (b) ) o 
^©^ ffiSo^t'JtM, b§WMl±A s ^i£#c<l 
©»l^tt';-fe;UW (02 0 (c) oAH«) US^ 

famEA 5 m^tt^©^ 2 ^ y -b;i/» (h 2 0 ( d ) 
5» ^l/^y-fe^fflv^-rft^sjsxb-r* 

1212 0 (c) (d) ©•t.aCHji^Sfrfc^-afe 
^ ^ U -b;U© b^V>fi®jE*sf5Tf--5>„ 

[0006] -e?g5fe*fTto-rc»a*48t)*Lff a 

Ctt\ ^-Y^^-^A!MjSA^f3jS^fta^ s ^€'J 
-fe;u©b^v>tt* s 0 2 0 (e) ©idt^-^S^tHbBS 
©7- h*|gU^;i/Vr i^K&oX, mt-otz?- 
^©0EtHbA s ff*t)ftTbS 5o ife s g|2 0 (f) © 
<£ ^ tgltSV s- s <t D ffi < ft ■oZftMBmt: t» * > 

itar-afe % ^ * 'J -te;U£3ItKL£ t § t s x-^||±© 
it$T#±!3&il!iS{£V ssiH b§v^t©fgv^ * «; 
-b;i/feabTV-Xt^tftTb*9fc46, MSofcr- 
^ ffi^tB b m=iU t»ft 5 43* ft # S t ^ o fflMti. 

[0 0 0 7] ttH, ^ty7U"f©«JsEtJ;oT{±, b 

y-b;u©bt^fi^ii<t^^^^fe5^ A»*5*ii 
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*&#©/ -t U -bJU(D L § WS#iIrt> t fg < ft § t V \ o 
^^^^-^mtffeS (02 1(c), (d)#M) . *L 
T, ^-f^^-^MS^O^^n^ts ^'J-tr;v 
©L#WitA s gl2 1(e) Oiat7 : -^^tilLB#©'7 
-mu-Vl/Vr cfc^i^ftoTMtofc^-*©^ 
& L#fTftfc>ft-545^ft#<&a<, 

[00 0»]H22t, -*07-KlifCtPl$fta-fe 
**©«NKvy h£3rfo Witt, 02 0 (a-1) ~ 

(a - 3) T-tt— *0»7— KHC512byte(4096bit)©/ 
t'JHr^/tfBSSS^ns. Cif, H2 2fcjj*-rj;3K:, 

ftf3tl#i$©7 7y>'i^ ; ey{;i, v-^^a^^pJt^ 
■tf *«©iB*«JB t » « y * U "fe;u*as? ut* t» « L 

#a**ff -5 3iio#a* t waft 5iw*«ff ^ a taw 

Tfe3o LifSC, ^©^^u/^o-^^U^ffifflbfe 
^fAt-li, 7"©fc&aB»{il#©&SE#T- 

§ & < ft s fc to^o i -5 ft jiiip»a»»f^*«ff & fcftT 

^ft^ofc. ^•a^ffFgLfefcLT&TV 
* * - «t 5 L $ <^ffi£Ml&«A UT«a5 LTiiiaH 

[0 0 0 9] ^^Ug#*)±g3©<tdftffiffl©tt 

^^jtLTBSit^ftToft^fc. ^©t«>, $»© 
©»^i:(p|— ©T;i/zf u XA-rftt)*.-S SiS-fe^ ^ 

©T 1 -^ fc^'S^tU LT "fe 7 £ ©-fiMic&fTft O 

T*>£>, ±iaS&a}L^-*fciaiin!ta^- 
LT»a#£frft*)ft<Tttfte>ft^fc«>, iiia*a<fr 

HH&fcfcft-ofc. 

[0 0 10] Cl©$SHB©gfl<]fcJ:, y-Y&r4Xfr-7 

t <t5^ ^ y -fe;i/© L^^fi©^ij$nifi$-a-5 i 
[ooii] z(D%w<D{mBM&. -eigssfftJ-r 

ti&iD»a^©MtHff A* nJfl6ft^Ji«tt^ € 'J y^f 

[0012] zQ%w<D{mm&. mut&frt^o 
wm * m.ft<Dt&fr x *) ^jrc-frft o^t #t- l 
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[0 0 13] ^©^©HiiiBft&VfcJiiPOaWfcffS 
ftftStfct *fflffl«©lB3ffi»tf SM-HHfr 6 W 5 frfc ft 

[0014] 

^©t^T-feS. 

[0015] tkt>*>. pf\%.<Dm^ifi j ?z.t>tizt. m 

%T K UX<D* 7 ^©H3tit^-7 SSn^fcb LTV >^ * 
10 fciI»£tfTfr&att***©HSiBS&fTftK SuIB 

T£ ) LT Sa*«rfPSff ft a <fc a CfllJSE Lfc & 

©T'&So 

[0 0 16] St, UgVMB«JE©&lttig WiKb 
tH««BE©«^iH3ctt«) t»2«JB (0J;tttl,g^ 
ttSEE©ffls^«k*ttAB) fcfc*&tit«£SBtt-rs«& 

©/t'Jtil/J:, iiui3a&©*^ UHr;i/©:3> hp— ;u 

y- h- tit^tis v— b'Ut a * y 7" i^r 

20 i;, p HA^^£*.Lh5IB3-7> FA^iSB^A 

t>*«a^©»jft^/?f«©^jiitct¥^ tmmt a ^-t > 

&©,* t >; -fe/l/© L § V-ffSBE^-S LT^ 1 

L g V>ttSJE^ 1 tt^t -S ^t'J -fe;u©'i>ft < t * 

— 3 £ aww c * 2 «j8 c jjgft s^ptta^ 3 v > 
Kt£^, Bui3iiin#a#o-?>K, Huia?N5fe3 v> 

[ooi7] s-e,t x »mtammnmz^x\t, ma 

S 2 ttJg t « a y t 'J 2 p< ^& U 5 1 

i!3§3->-y>-y-(±, gtiBaiiJ!lP#a^3 x-> KA^A 
BuS3»2p<tU-b;H¥©L'gl^Sffi*mi 

13^ i vtmtm 2Vtm tcrati-s^ 1 ©x^- ^ t-^h 

fr L tm, HufBIg 1 ^ t 'J -b;u»cD'J>ft < t i> — o & S 
SlWtiugaiB 2«tJSt:l-'s i: fee, i!533^ 2 p< * -b 
40 ;bp©^ t 'J -b;i/0 L* v^«eSh5E* 2tt!Bfc-f5 
® 2 ©7^ J- y 7&mf t i> J; 6 tfflfig? n § „ 
[0 0 18] $6t, SiJoffaftHSISiKlBtii^-rH:, 
ilulH->-y >-y-©S^5mf!3#^ei±, ffi»©^^ 'J -fe 

{b^-y-afetotiiisy- Kifae^ 2mjE^EPinf 5^)11 

L § ir^ttSffi * mUm 2 e> $ 1 ttflgOSE^ia c 
50 *fbS#5fc4i)tB98a7-K«t*l«ffi*SJ*0l;fca 
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^ 'J -b ;bP© b g V MS»E * mi §aH 2 «<I K £fb £ * S 

[0019] ^nti^T, mm&fr(Dfgizy-h'm 
m Lrmn x s 5 ei^ah tJtjo^-a-s c twx # 

t0 0 2 0] M^te7*A>e>S^Hj£ft|*)gi5US? 

^ ^T©fta$;®M-r 3 £ h itX % -So 
[0 0 2 1] 

<^!ffi«l>iait[±, 

^l>©-||ffli#§#^;*ftT^5„ 4$K$iM£ft&^#, 
mC^£ftT^3&llES7*n-y?ii, 3Mi£|l*>'J:3> 
© J; -5 * l ffio^mtitf- v 7 1 ±C^fiEsnTV^So 
[0 0 2 2] Ell tiJ^T, 1 lttHl 8C^$nTV^ 

^ * A 1 e. * 5 p< u -b;u*s v h u v 7 xm^mmztitz 
j-^vtisl 1 2i±^^>)Tu-i 1 l^efG^m^n 

fe 1^7*7>©^-7£<mb;fcD^*^A*$ftfe 

#&^-*&#&?-3^-*i^7,*\ i3(±±bb/ 
t'j7K 1 1 fc^-*^** 1 2fcoBic»we.n 

[0 0 2 3] ifc, 1 4(±^Sf!fr£,A7j£ftfc7b'W7; 
©-SffcGM^f S7F^V^ 1 5 fcfcpt ^ 'J 7- 1/ 
1 1W©9- H^©4>A^±ia7 , Hb^b^^ 1 4C 
Bt D&£ft£7 h* l/XCMb£ 1 *©<7- 

T-^i/'^^ 1 2tM*teabfc?}5 : ^us;^^ i 
±iZYTYU7,jj<y>t 1 6(±, i-t? 

1-tr^^rt© 1-3©^— ^^31^+5 Y^n 
-7\ 1 8(±x-7l-i;7 7 l 2t^.tB$nfer-^ 

[0 0 2 4] ^ ©S«?iJ© 7 7>r>a« D fcfc, fttflj 
Pg£ftfclr^ ^'J/^^fflf-^AffiW^^ 
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ft, ftll:ii?h5»ffl^€ U-tr^^jfefTLTT-* 

T^-^l^X^l 2C^-£ft3„ -tr>7 7>y^S£{±Y7 
KU^*->>^ 1 6 CiD ft, 

7;i/fcaj;fr;*ft§„ »S&&©i©-&(i, s^'J7;u 

t*- 7 # a* * ft * ± §a t nmommx mtR * ft & -t 7 ■ 

10 ^ttSHRfcSft, 1 Hr ##ffl UTS' 'J 
£A;fr£ftS. 

[0 0.2 5] d (Dmm&M) 7 7 -y a. ^ o « % ^ t^ij 
ESft&ir^ ^sp© c p u^* e>#i &ns3T>K 

■rai*-r5WJ»EiK (>-■ 2 2t4Hx.T*> 

D, 3-^> K^iftftSfc^ft^jBaSUTaS&WKS 
[0 0 2 6] ±IH$iJ»(51g& 2 2 BU m tf v-f ^P7D 

StlfcROM (U-F^'J/t'J) s 3?> 

Fl/^ ; !'&T3-y2 1 KK^JtEbfcv^ 7 

n^S©^gHTK^X^^J5jobT$iJMlHlg&2 2(;#x. 

F^xTfctt, B4fMtS'*^fl:v mEEPiDB# 
30 ^©Ife^ttfi&fA^ft-So ROMCIiIffl©v-f^ 

[0 0 2 7] C©I^Sffi1?!l©7 7 ^Vi^t ijt 

(±, ±gB^lslBoflk T-KUXfl^-^^-^fS^CAtB 
I/OAf 770S&2 3, ^©CPU^A* 
ft 5 fH»te5 #A7J * ft 5 $IJ»{ft ATJ/^ >y 7 

T#a^»ffiVvv (-10V) v f§5fe«ffiVe (10 
V) , SfemtSfE (2V) , f j75"ffiBE (IV) * 

5, /t'J©i)^ttSi^bT^ftP,©*£E©^&P/f 
S©tt£E*3IKUT^ ; E , J7H' l'lWf3-yi 5 
£ft$&-rS£SSD#@K2 6^glte)ftT^5. & 

[0 0 2 8 ] ^{cffciJK^ft^^^^ C©HJifa©7 7 -y 

3?>PA*tT«f (t» I/OfeftfflUW 
50 5. -e©tto, ±KI/0/*y7 7lHlB&2 3tt, ±83iPJ ' 
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tie.©A*fI^-S:ES'JbTBl»3a^Hlf^O|*|g|!tafSttt 

[0 0 2 9] c p vm** t> z omMmo y ? >> -> 

^ V t: Aij^ftaftJMf Lttt, {^Jx.«u -fe y 
E, m*f&JfflIfi^-OE, 3"-7>K*-U<tt7 ; -^A** 

[0 0 3 0] ±E5Hfi«<07'5 fj'i^ »; 10 
K4ja«t6ftflt*.T^*itf iV^07?» fW H Pa ? > 

[0 0 3 1] HZCtttfii^CioT^^y-b^CDLg 

^«*Tlf-S^©^^ 'J71/-f 1 1 ©J|ft;0!|£;jtf 0 
^©IQWJW.X^'JT'W 1 li±2^©-t->y hT-HSj$£ 

^is^tlfc*WJffi©n<affi/^ 'J-b;i/ (7Q-rO 20 
^-h*^t«MOSFiET) MCl-MCnH6 
S^tUJ'iJMCCWf^lpJ (7- F«WL#|3) £«fcV 

ju*iri (f*-^«iDL*iqi) c**i*na»<HEii»*n 

~MCn© H ^iilfy-^iifn^ijOD- 
A^r-^ILD L*«t«f^a©D--A;uv-^jjaL S 
LKg^ft, n-A^-^&LDLttjliRMOSF 
ET Qsl^LT^W^-^iS&DLfc. SfcD-Tj 
^V-^&LSLfiMJKMOSFET Qs2£tf-LT$ 
* fctt M SJE C&tt rJJ6 fc * nfc*JEfifc $ /IT V ^ 30 

■E.LLrtcjBjss^ns. 

[0 0 3 2] #£®J|S&£;h,£^#, m 2 C^tM tiJ7 

F7>^^©f-t^f.FN (Fowler-Nordhei 40 
m) h- >^;t/r£A#fflV>f,tu 7 D — :r -< > V A 1 

[0 0 3 3] 7 s — ^TgAB^fcltt^tD^ ^MIJgWE L L 
*3 J:^n-^/i/V-^»L S Lfcr- 3 V© £o&ft«jE 

So &i>\ ^-^SiBtCttjltRMOSFET Qs2# 
*>ttSIC$nT, §y^'Jt;i/(?)V^t:~3V6Di 50 
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fiffi^wiiosnsct^cttjffisixT^s. cots, m 

&M0SFET Qsltt*7i:SJi % FU-YXi, 3> 
£ ti.fc;* ^ U -tr;uD?^ >*;i/&ffi bT v— x 

[0 0 3 4] ^^«&#f${C{£. jKRSftS* 

L)fe^>f>r-*8DL#3VO«t5ftittt*n^o 
Mm ^ 'J -feJUiflgft Stifen-i fry*- # ft L D L ± 
. OSftMQSFET Qsl^>ttJ§£*u HU-Ot 

L S L±©»ftMO S F E T Q$2&*?ytmt$i%X 

[0 0 3 5] ^-^abBSfctt. MtRZtiZ* 

* i)~t)imm ^fey-F mm itav r (« * 

(f 2. 0V) ©cta^tETOo^^ti:*^ £4R 
SftS;* ^ U bfc^ -Y >^-^&D L # 1 V 

SIS * nfc D - ^LD L ±CD»^M 0 S F E 

T Qsl#*>ttS§i:.*jx5. ^bT, ^©fcSD-A 
;i/V— ^SLSL±©SlRMOSFET i Qs2(±^">tt 

jst^n, siifi (ov) Asqjip*n.So -n^j: 

© (LD LS{4A 5 0 VCfiT) fc^ SffitfgEftfc^feCD 

[0036] zzx\ ^-^m^^xnm^mom 

<f5f:i:t»^ tltffVc c ^bT«6#CD5 Vfc«; 
x. T 3 V § ffi ffl b X 0 ^ ^> fc to T*<fc -5 o 

[0037] ±m^4 >^-^mDL(D—m u^eut 
x. s -fe >x 7 s lt tmm j&fromzmnm 

■"^SteElliSWRWOft'&tfEl 1 t*ftS §8111118 1 3 
2oO)/^'JZbY^v^ ha (MAT a) tPf-ftdi: 

4f@ (512+16byte) A^lfcStf-^ftSo 
[0 0 3 8] C©^j|ffi^JT'{±/tUTl/-ftt2ocD^^. 

1* & to H © Tfiffl C * 9 SfilK W R Wt^^ 
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U , C-b>^5'y^BieSLT©(fe*fflAtH*«il ; ?C»«| 
SIXTHS. BP^, ^-^MteElB&WRWttv^ bMA 
TaaWM'AT-b-CTfcClftJtfeii (ES'J-f ShgliWR 
Wa, WRWb'fc^)- , -feV^^^^-lSSSLTttZ 

[oo3 9]i3tit ±ga-fe>^^sr^aesLT43 

•tV^-^StelUKWRWC^BCjEIBS^J&^-r. HJgS 

tt-^y^^ ^^mm^^nm^h^rzisf), --fin* 
tfc-t, ffia±s ^-^cj&^tir^s^tiij'ij© 

©jt ; EU5»JMCCA«gaa$ix-SfeO ! tfft5. 
<, *>X^y^igS§SLTB:P5 i i'*;i/M0SFET 
tNft^MO S F E Tfr£>&3 2 O0CMO S > 
;t-*©AttJ£tf?tf&gf^;**l&;7i; 7 
!KFFCJ:D«$nT^5 4 fit, ±IB-fe>X5 

3— y©a*C«toT*X *7fflW$tl&^t)®Z>Y 
ff~ b &$$,?&% ? A X-i y^MOSFET Qy 20 
a, Qy b#gEfB£:ft,TVi.5o C:©p< -Y ^acTfc 
fci&lt^tifcMt©*^;^ yfQy a, Qybfflffc 

«it±, fflarftaAtH*» do, /io) fc^ajgunac 

faSo 

[0 0 4 0] r-^fiS0BWRWali, ±g3-fe>X5 
y^IIE&S L T©— TJWAffiTjisrfN a h-ficD* t 'J 
v s» b F*l©^ -f >r-^SD La fcCBItfitSsnfce 
1MOSFET Qtlfc, SiiSjEig-TV c cfc^-f > 
t*-*«D' L a fc©|fflt»IS$n{BI»«^P C2Afc <to 
T»£tl6rU^-yffl©M0SFET Qplh, 30 

© ffl t it5!ISf |ft^.*ifc MO S FET Qt2, Qp2 fc 1 «t D 
#l$£*lTV»S. C:©5*)Qt2©'y-h{C(i, ±13 -fey 
*5 y^iagSS L T©A&M?Na©mt£#Mu$ 
*V Qp2©f-httt«l»<a?PClA4sWJD*nTV^ 

s„ ±iaruf ; +-yi»««?vpcfc:tt*aMi 

£E Vcc * feft Vss#«j(&£ tis J: o K#ff& £*lT <^S . 
[0 0 4 1] £t>fc: s ±§H-fey.X'5 y^EISIS LTfflffb 
# ©Affl^W^N b C 4» ^©ffijE&fflM O S F E T Qt 
L Qt2, Qpl, Qp2a»£>&S5 i — ££$siaig&WRWb 40 

[0 0 4 2] 04 C$janiHl&2 2 KJiS^-^iiAnfcii 

#B$©»^)i£^-t„ iifln»&#£je»t3iiiiogft 

* 3 v y b' fcfc, hi ©fMffll Aftfs ^?© 5^, 

* - C D E t £ Ji -5 g , I OAdjTJSffi 

?* i e.A7j$ti2.3v> HCios!s$nfc8 e?» b© 

3-b*©SS^ic:<fcDES'J;*ftS. 3V>F3-FI13? 50 
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[0 0 4 3] d©{H»S/— {r>^t± % j&taft&i5ov> 
K#3v>Kl/y**&5*n-^2 1 tJR&aStfisc 

St, ^ y yfafflwmnW&fr*— b* fc.-fe y h77 7$ 

tU ^— ^bi^X^ 1 2T-(i-f^T©-ir>^^ i/^S L 
Tfc "1" AHry b£ftS (7ff7'Sl) , ^ 
SSi i ^A^$n*:#ii*Tb*l/^S7b*l/^l'^^ 1 

**12fi:fc«*5 (Xfy7S3) „ 

[0044] ^gs3b»e.sa»fflieuv> w 3 ? 

(X7h'l/7) Mf^-^lSfT^-^ 
ft, yt'JTWlltol^y- b'3&A s ®W£ti/r 
2 V©i^5fe^ffibI/^;i/K^^tl5„ CftKcfco 
l-fe^^^ffl^-^^-^l/^^ 1 2 tgg^ttJ 

5 s -* 1 2t«t#S-fr5 (^r^7S4) „ 

±.(D^mifmmummm 2 2©»©t 

T«&IHE§ 1 3 (x-^RfglHlJE&WRW) tct-pT@»J 

[0045] ii^ ±mmtRv— bigc i o v, ^ 

JUmMfc - 3 V©^S; t;ux .UT ^a^-fe ^ ^ CD? 

fes„ ctitioT, iaft^-^A 5 aa "o" x-^-^fc 

>ftU-fe;H±iai 0(C-l)©«t-5t L&V^tfVe v« 

t, I3ti^*-^* s sa "1" T-^ofc/^U-fe;Kini l 
0(B-l)©<taC7 i -f^^-7'Asiatfc$tLS„ ft4b\ _h 

(hi— fe^^rt©^©^^ u -fe;i/-\©#ix^©^ 
t±Dfc&©-e&6„ 

[0 0 4 6] E|4ffl^7 1 -j/7'S 5fci5t^T^±, -fe^ffl 
t <) -fc;i/© L^V^ttSSffi V e v J; D feift < 

<x H2 3(c-l)©«t5C -b^^^©1-T-t^-^^ • 

SiEVpv «Vev) J;HS<t5gm<tl\ 
d©|s]— $><D* c- 'J -fe;i/4-lS LT L£ Wfi«E£ 
SE V e v <fc D *>iS < 1"S Z. t *#1*fc «E V p v J; t) 

* nmm 1 1 s aw * n^±, lifis 1 1*^ ^ 1 1 1 

*tS|)j^i:JtK-rSi:, ^^U-b;i/tE|]jja1-S«E(± 
|b]L:T-&SA s , ^©SE^iiDB^HCiJV^TES'J^tiS. 
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au ifimson, smr?— k»c i ovswinr 

5. dftt^fLT. liSftt, ^©1/1 Ogg?©l$ 
IH (*S0. lms) i:£ft5„ 
[0 0 4 7]fcT, l-fe**f<n?l,&H»«EE#&2 

b § ^liSSE#Sg 1 tt<§ * -e^bf 5 ©.T? tt& < , L £ 

fc, Is]— fe^|*IT-fgl^ 'J-fe^caDTifelPs U 

i=u&vMB«E#itt*4«E;&iqi (w^ liaise© 

3Mb3*S>;h.4. tJlDHSIt *^y*;i/©5&£& 
n S SB 1 2 #flK©*EE;frl3© l § HfltSflE 

[0 0 4 8] »?"7-h*iiI£-l OVCIfegLT 

12 (*>^5^SLT) tftfcSftT^SJBftttT* 

-^£ffl^TP— *;i/^-#&£LDL©SEl^;U£3 

6) o ffi&ft£frfr&v^tiJ-^u©p— 
LDL©«EI/-<;K±0 Vtt-S 0 *ctiftt>. *v)7 7 
-f SEV.p v£$^TMB l^otr-^ U i?7.$ 
!2<D%n : f-^tn^X "0" MftoT^Sfrgfrfi] 
/ST £ Z k. T* U § V ^fl£# jf£# t <g < * o T ^ S fr?" * v 
Ury7S7) , loT'fc "1" ©^-^Jglo 

SLT7t'^7S 6 -nR^T -?-©£: $ Ui/At> 1* 
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[0 0 4 9] ±I3^?)^b©3iST-(i, t-T-tUgV^fit 

lv§WiSE#fg<&ofc) ^€'J-fe;Ht d-*;u^ 
-^»LDL©«£El"<;i/*0 Vi:"bT*a*ftfTt)3a: 

tf 5 ^ § ^ ^ u -t KM® l § ^mms.^t^-xyt^zm 

[0 0 5 0] c:©*ii^-<ij 77-f — b^^rt©^ 
* -fe;i/©*&&iMg©l£ 6 o § KttiS-rs ©t- & 

BP*>> 3fe©ia«*fcJ;i)Jgltt«tS5 2ttffi©ia© 

b £ WISE £^b£-£ t'J-b;i/«t 5 
fccfclK #&&»#© L£Wt«E©t£^o££#£ £-5 

[0 0 5 1 ] B|5~E18t{i N ±g3jSiPSa*7P-C 
fc'ttS^yyrS 4©*a^«3^ftt7 ; -^^B#©^^ 

S>^££££l¥$Hfc8To &£s 05~l2I8{±|g|3{c: 
MATa#ajRSft5$£©<g=5*Y '>^£j^- 0 * 

^;b©gjb©«?&, ±fr<oT^mm*m-?Tm^ 

To 

[0 0 5 2] 
[SI] 
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50 



tfe, ff ~" Trmbfe^ ^PS^ti "1" iiftSo * 

[0 0 5 3] ^©ttSST\ EISK^-rctak:, 5fe1*M^ 
PC2B, PClA6^±j/s (t 1) o ^jiti^T, 
^SlRtJ.® vyhMATbT*l±f-^ SfelUK W R W b 
ft\(DMQ S F E T Qpl^>$nTS»©^-f . 
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fiMkDLblfi&mmti. (m«0. 5V) C/ijft- 
yZtlS,—^ «l||07sihMATaT?H:T-i'S 
SlP&WRWaflOMOSFET Qp2#;t>£ft5 1 
fctifc* M0SFETQt2#-fe>*^..y?-SLT©ffi& 
^-^t^bT^n* 5 "1" Otttt^->?*u "0" 

t— "1" fc»*B-r5jt^>7 i -^«DL.attl V 

t?^+-y&n, MtiT-tifi "0" c*flfc*sy 
-f>r-*8DLattVss (D^u-t;i/) 

hrn* * * u t»jts Lfc-t >^7^sltc 

" 1 "* i - b '^^W5t4!) > *«SfS/ 

•5>o 

[0 0 5 4] m^T s l*07-h*f^iutD-ij;i/h* 

SS&&*>±\-fx* ^UTWl*J©«?MOSFET 
Qsl^2t->^#5 (05.©*^ 5 ><7t 2) . CtlfC 
ioTs t*-* "0" jWKC*&&3tfiTlr^*iJ-fe 

-So — g3j!^-*# "1" (Djt-^iJ-frji (jgL-£^ 
fit) tt*7t&5fc» ; ttfotZtsOT-tmLei 
tt^WU^U©*Slf*5 0 g^t % ^*JA^ 

THr>*7y^SLTVD«*Ss*-*ff "1" C^tS 

"0" C*J-jSf£*-f V^-^fvSDLattVs si:£ft 
S„ 3( 

[0 0 5 5] •b>^75'^SLTCDSji«JESL 
P, SLNSU-bs; httfi (SLP = SLN=0. 5 
V) t bTffi&T*— >-fe;i, (12 5©*^ = 
><7*t 3) .{i-tTR£;W Ix^ji/t L-Tt 5 -* 

e±©eaiMosFET qu^^^t^-*^© 

t4) frt,, ■fe>^7 7^SLTOS«lft£ESLP, S 

(135©*-^ >yt 5) „ H6fctt±ffi^*>f 5> 

^•f>r-^IDLa, D L b©8ffio&(b£g^. 
[0 0 5 6 ] &*\ H6tiJ^T, i?fDAilit>^ 
7^SLTfflMATa «©A£U#7- 
h" N a ©Stiu ft^ D B i fcfc-fe > 7 5 y ^ s L T © M A 
Tb .(t«7!i h) «©Affi*>-KN bOSffl, ft-sf 
GD LA i(±MATaiJ©^-Y >f-^lDLa®t 
tfts ffGD LB ittMATbflJJ©^ >f-^DL 
b©ast4T?ft« 0 '*fc % ^6 (a) imtK*^V±)KD 

«£©«»#«&#«» agi^wo T-fes«^©« 

^ 0 6 (b) l±IfefVt;TOi4©W|itt 50 
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: fc&^»£©«g& ei 6 (c) tta*?* ij -M/©££ 

[0 0 5 7] *©&, H7C^r«tot, <l^TR£p 
>}1"<)UZ UT{5^M0SFETQtl§^-7^-a-T7 ; - 

C2A, PC2B^^±(f5 {^S>yt6). itifc 

£-=>T, 7Ri)Sle]E§WRWa|*j©M0SFET Q 

tllV, 0. 5V£7VT+-i>2tlZ 0 5r-* 

£te®ttWRWartffl«»WtfS*yvPCfcVs stfll 

5#X.T^e><I-^PClAS^±{fS (H7©*-f 
*"t 7) . 

[0 0 5 8] t5fc, afl«T(±x-^^(lIKWRW 
a^MOSFET Qp2^*>$n5 £ £b fc % MO 
SFET QtZAH^^^SLTOffiJ^-^fcjfc 

&t*n# "i" ©tga^sn,, "o" <d£s&* 

20 "1" t»5^0T-WLal±Vss 

"0" WJSt5^-f>r-^iDLal±lV 

& o 

[0 0 5 9] ■fe^^s'fSLTOtStEESL 
P, SLN£'J-fe*htt»CLT«J$7*-£&-fi*+ 
>-fe;u (H7©^^ * >7"t 8) fi^TR£/\ 
^1/^HaTT-^SlCfiSMOSFET Qtl& 
30 ^>$ii-T7 r -^S©S{fi^-b>^^> y ^-SLTtlEX. 
T (H7©^ ytft 9) -ferVT^y^SLT 
Oifitff S L P , S L N£J§pW 77«li: Ltr- 

*^©*{££tg*i-r5 (070^-r ^ >^rt i o) „ ^ 

^ § ^ t U -bftlzttfa L fe-tr >^ 7 v =f- S L T COfr 
" 1 " fc * *l fe tfa^W^fitT 1 - ^ ^ n 5 „ d © 

10 [0 0 6 0] m&m<D 77r>ai t'lj T- i±, ±13tjA 
ft-W&i&r—t/it^-Z 1 2 L£££, 

7 s - ^ ^±©{e^M OSFET Q tl & 7 L- fctt.^T- 
7 - ¥ & 1 7 ^ t: fS*/ vu^ $ EMd l t 3 K 

$ nt ^ 5 ±sa*a*jH^«[7 i - ^ * m ^ x , s#f- 

"1" T*$)5t^-^^©^3 VCd-a^l^^btT' 

'J-T-^-^bTiB^y- K«t- 1 o vz%imt%z.t 

t\ ws©ji4nsa*#nff?ns. *©*§*> ru^ 
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[0 0 6 1] a*, ±8BiS*>w;*WAni$fciB5fc#JBT? 

[0 0 6 2] H8ttt±8ae^'f 5 >yttofct§ 

DLa, DLbfflfiffi©Mb£^T. H8 (a) 

SLT©7 5/ NAii©Aia:fry-K©ftfi£#^-f 
■ •Cfcofe®-&©^©^©sa^ 08 (b) (±05®!/^ 

h Af!l©Am*iV- >*©«{£ #p £ U^I/T-fe-p 

[0 0 6 3] H9Ctt v &* : E l )-tefr(DmuijhfrMt 
iiAn*ji^^© U § l^fifKDgfb©®?* iril\ 0 9 1 * 

(A) tt#&^iti|©ttfi# r$|£ (IBttT*-* 
"1" ) J T-MJD*&#:r-*# "1" ■CfcS.rft'J-fe 
»©gfc£ % (B) »jA#fta©tt<i# (lajt^* 20 

"1" ) J "emumiLfrT-irW "0" 
'j-fe;u©^b£, (C) tsm&»m<DWmifi r§a* 

#9©#(£K±, 5=4 3 b§^fiO(gT4JS 

(*LTVVS 0 0 9TWaT-^-r©(±, 

©^•fbT-&3„ SP^, ^^E'J-b^©— j&ji§£ii&©#i& 

> K£/BUS#&&tt*8!n?;&£„ 30 
[0 0 6 4] fg2£Bu ^*'J-fe;KOttJ!l (ffitS^- 

%mTo ^2tsB^nTV>5A, B, C©^i±, H9 

•So 

[0 0 6 5] 
[*2] 
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^0 L § O fiSjE C ft 5 ^ U -fe ;i/(DftBc £ S U T V ^ 

«s : m " i » ) tm 2^m mm 
"0") ta^ssftSo Bn^x ^^u-b^coBafattffi 

TttVev6l±t4 9, *2««BI4Vs s*6VpvcD 

[0066] zvmmtntfeo Hioa-n, (b-d 
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